Abstract. We construct the unique unitary supermukiplet of N = 8 conformal superalgebra SU(2,2/8) in d = 4 which involves fields of spin s s 2. There exists a one-to-one correspondence between the fields of the N = 8 conformal supermultiplet and those of the N = 8 PoincarC supergravity. The N = 4 analogue of this supermultiplet is that of N = 4 YangMills theory which is conformally invariant. If this N = 8 conformal supermultiplet can be used to construct a super-conformally invariant theory then we expect the resulting theory to be different from the standard conformal supergravity theories.
In previous work on conformal supergravity it has been argued that there cannot be a physically acceptable conformal supergravity theory with more than four supersymmetries ( N > 4). Such theories are thought to be plagued with ghosts and involve fields of spin greater than two [ l , 21 . In this letter we show that there exists a unitary supermultiplet of the N = 8 super-conformal algebra SU(2,2/8) involving fields of spin less than or equal to two. This conformal supermultiplet differs in several respects from the standard conformal supermultiplets used in constructing conformal supergravity theories. For example the vector fields in this supermultiplet do not transform as the adjoint representation of the internal symmetry group U (8) . This supermultiplet is analogous to the singleton supermultiplet of N = 8 anti-de Sitter supergroup in d = 4 [3] and the doubleton multiplets of the N-extended anti-de Sitter supergroups in odd-dimensional spacetimes [4, 5] . In fact if we interpret the conformal group S0 (4, 2) as the anti-de Sitter group in d = 5 then it is precisely the self-conjugate doubleton supermultiplet of N = 16, d = 5 anti-de Sitter superalgebra. Therefore we shall refer to this supermultiplet as the self-conjugate N = 8 conformal doubleton multiplet or simply as the N = 8 conformal doubleton. Remarkably enough, the fields of the N = 8 conformal doubleton supermultiplet are in a one-to-one correspondence with the fields of the N = 8 PoincarC supergravity [6] . Therefore if there exists a conformal supergravity theory whose physical fields are those of the N = 8 conformal doubletori then we expect the 70 scalars of such a theory to parametrise the coset space E7(,,/SU (8) as in the N = 8 PoincarC supergravity [6] . A strong indication for the existence of such a theory is provided by the fact that there exists a conformally invariant theory whose physical fields are those of the self-conjugate N = 4 conformal doubleton supermultiplet, namely the N = 4 Yang-Mills theory [4, 7] . The general construction of the oscillator-like (lowest-weight) unitary representations of SU(n, m / p ) was studied in detail in reference [lo] . Here,we shall specialise to SU(2,2/8) and consider those unitary representations that can be obtained when one realises the Lie superalgebra of SU(2,2/8) as bilinears of two sets of Bose-Fermi oscillators. Hence these representations will be generically referrec! to as the doubleton representations. We should note that to generate all the oscillator-like (lowest-weight) unitary representations one has to consider arbitrarily many pairs of Bose-Fermi oscillators.
For the construction of the unitary irreducible representations we shall decompose the generators of SU(2,2/8) as [lo] 
where Lo represents the generators of the maximal compact subsupergroup SU(2/4) x SU(2/4) X U ( l), where SU(2/4) is a compact supergroup with even subgroup S(U(2) x U(4)). Equation (1) 
The U( 1) generator in Lo can be taken as the number operator N = lCtc + T~T~ of all the oscillators. The 'non-compact' generators belonging to L+ and L-spaces are
To construct a UIR of SU(2,2/8) one starts from a ground state ISZ) which transforms irreducibly under Lo and is annihilated by the generators belonging to L-. Then by acting on In) with L+ repeatedly one generates an infinite set of states which form a UIR of SU(2,2/8):
For N = 8 the only ground state 10) that leads to a unitary conformal supermultiplet containing no fields of spin greater than two is the true Fock vacuum 10) i.e. the state annihilated by all the annihilation operators. The resulting supermultiplet is the shortest non-trivial self-conjugate supermultiplet of N = 8 conformal superalgebra and is analogous to the singleton representation of the N = 8 anti-de Sitter superalgebra in d = 4 [3] . The infinite set of states obtained by successive applications of the L+ generators t A~ on the vacuum 
where Bo is the Lie algebra of the SU ( . Starting from such a state I w ) one generates an infinite set of states by repeated application of the B+ operators 14, B+lw), (B+')21w), * * * 9 ( 9 ) which form the basis of an UIR of SU(2,2). Considered as the anti-de Sitter (Ads) group in d = 5 the infinite set of states (9) As for the compact internal symmetry group SU(8) all the unitary representations are finite dimensional and are of the lowest weight type (or equivalently of the highest weight type). The states with definite spacetime transformation properties under SU(2),, xSU(2),, X U ( l ) E in a given UIR of SU(2,2/8) fall into irreducible representations of SU(8). To determine these irreps we use the Jordan decomposition of SU(8) with respect to its subgroup SU(4) x SU(4) XU( 1). In terms of the fermion bilinears the Lie algebra F of SU(8) has the three graded structure
where Fo contains the SU (4) 
Since F+ consists of fermion bilinears the series (1 1) terminates after a finite number of steps and the resulting unitary representation is finite dimensional. Thus to decompose the infinite set of states in the UIR of SU(2,2/8) given in (7) We thank N P Warner for many useful discussions and the Aspen Center for Physics for providing the stimulating atmosphere in which this work was carried out.
